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mwas Durez 16221, the new material invites consider nterested in getting material into the magazine, 
ton for a large vanety of appliatons. It has excellent schedule runs like this; deadline for aio given 
limensional stability, t high modulus of elasticity Loan the first of the preceding month, and publicatior 
electrical properties and resistance to water, heat, an 
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Fiberglas*- tilled D rez 16221 1s natural in color, Comes in 
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Iry form and Is fe rdily molded by standard COMMPFESstor 
ethods. It produces parts of components having de 
pendably uniform Characteristics ts 
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DUREZ “16221 Natural” Can Buy! Forms a “Slick Quick"! 


cA DUREZ PLASTICS & CHEMICALS, INC. UNDILUTED FP prices. | 
a 1110 Walck Road, North Tonawanda, N.Y. O D O R L E S S suite ioe $ . ™ 


Unbroken Dozen $18.00 


NON-TOXIC (at $1.50 each) 


SAFE Unbroken Gross $197.4 
(at $1.37 each) 


Dry Freon Propellent a ea 
Protects Your Molds larger orders 


INJECTION MOLDERS SUPPLY C0; 
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flow... fast cure 


First and toremost, Resinox 1LOO4 delivers the unusual 


combination of tree, easy flow (particularly suitable to 
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id transter molding) pli tast cure, tast 


plun 4b 


now being offered the industry. More 
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four National Office ro 
Your Executive Secretary has been living out your Society. The important part the Society 
a suitcase for much of the month of September, Plastics Engineers has in serving the entire pla 
ha y traveled over 2500 miles tics industry, through its work with the individu 
The Western New England Section meeting was members who make up the industry, 1s recog? 
he first stop. Ed Childs, Section President, kept the and appreciated. 
program of prizes, speeches, and movies going along The Annual National Technical Confere 
at a stimulating clip. The enthusiasm of the entir one of the means your Society has of fulfil 
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The Connecticut sSectior had a good turnou ly met with you National Coune in To ! 





fi ts first meeting of the season. David Mersey, site of the coming conference in January. The | 
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evening. Constructive suggestions on possible in men mm the ndustry and includes a social progra 









both men a 




























In the New York Section meeting, as a matte a bigger and better conference thon ever. Mah 
of fact, I unexpectedly got in on their annual “con your reservations early! 
plaint session.”” Under the leadership of Saul Blitz, It was my first visit t nto. It is or 
Section President, problems were soon brought int two hou trip by plane from New York ¢ 
perspective The nfo mality, excellent organization, Across Lake Ontario fron Rochester, New Y 
and vely interest of the New Yor T \ | 1 
lly impressive of European atmosphere t t. It also gives ” 
Tours of Pro Phy Lac-Tie Brush Co. arranged feeling of being a boom tow) vith all the excit 
by Herb Hasenzahl; Noma Lites, Ine., by George ment that goes with it. 
Martin; The Bryant Electric Co., Hemeo Plasties It was fortunate the Council meeting Wa 
Division, by Elias Greninger; and visits te the scheduled ft the 15th. The week before Toront 
flices of Monsanto Chemical Co.; American Cvana was sweltering in 9S heat, as was much of t 
mid Co.: Bakelite Co.; and Tennessee Fastmat United States. 
Corp. all proved very much worthwhile. The National Council directed that my Act 
This brief survey of the industry confirmed the ties Report to them be published. Look for it unde 
fact that the plastics industry s strongly behind (continued on page 34) 
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WEIGH-FEEDING 


GLENGARRY’S INJECTO-WEIGH turns weigh- 


feeding into profit for you—the injection molder. 










An accurately-weighed charge of plastic practically 






eliminates shorts, flashes, rejects; reduces stresses, 






strains; saves material as compared with old-fashioned 






nrethods. For more information about weigh-feeding 






and the Injecto-weigh, write: 
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PRINTED CIRCUITS 


ward Drinkwater, Arnold Babbe, George de Beaumont 


This panel discussion was designed to present 
the major important considerations on printed ci 
cuits from the view points of an electronics de 
signer, a material supplier and a fabricator. 

The panel members were Mr. Ed Drinkwater 
electronics designer of Consolidated Engineering: 
Mr. George de Beaumont—material supplier of Syn 
thane Corp., and Mr. Arnold Babbe—fabricator of 
lechnical Reproductions Corp. 

The forum, which was held at the February 


meeting of the Southern California section of SPE, 


Edward Drinkwater, George de Beaumont 


and Arnold Babbe, with Robert L. Whann 


was unique in the way of panel discussions. Some 
weeks prior to the meeting, the three panel mem 
bers got together and pre-arranged the questions 
and answers which were to be presented. These 
questions and answers which are published herein 
were designed to cover the major considerations 
and problems which are generally faced by users 
and fabricators of printed circuitry. 

The pre-arranged questions were posed to the 
panel by the moderator Mr. Robert Whann, Plexolit« 


Corp 
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: he elailer... 
LOOKS AT PLASTICS 


Ephraim Freedman 
V/ RB ‘ Ny 
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‘How do retailers view plastics? 













Since the question has been asked | shall en buyer interviewed had been asked to speak freely 
deavor to answer it by referring to a recent survey and to approach the subject from any angle he 
conducted in our own establishment. In this con- cared to choose. Therefore, the many angles pre 
nection, attention is invited to the fact that each sented on this subject should give the reader much 

food for thought 





















ep eee CONSUMER DISSATISFACTION t tinuing proble istifvVing price 


A i have esulted trom tl sil le ft garment ind = goods, tabdlectotl ind garment bag Decuuse 





tvrene buttons and ewels Phe petitiar t! product { questionable quatit He 










edges 


jagged 


launde? 










surti 










‘ off in washing or drv-cleaning Already, one , ed Nyts as suet 
pe te 
ta reanization has stated that it w not accept PABLECLOTHS 
e polystvrene buttons on garments because dr In the tablecloth field he carries a minimu of 4 
; d 7 i } “Y 1 1 4 ’ ’y . +) ) Th ‘ 
ers cannot readily identify the buttons as being made ge VIN hich has to compete with 2 gauge vin) 
stvrene and. therefore, do not alwavs remove then oths. The latter, because of relat vVely poor quality and 
dry-cleaning limsiness becomes brittle, cracks and tears, He stat 
at the average customer is dead set against HAST 
seeming paradox to this proble exist i} ” 
iblectothns hbecause of uf pleasant experience with cheap 
s Department which claims to hav oO proble , ; eae 
‘ hand hich n addition t } deficiencis pre 







plastic buttons 









Fro. our Houseware and 





Drug Department comes . H ¢ " , 4 






that plastics have greatiy curtailed the yhurne , , a 
brush business. This is ribi dg to tl! ise of plasti ' 
i IsiTit : I att its i t ri¢ € ? H opi ’ egarding plastile { ; baa that 
é he tems nvolve ire Various eaning brushes 
I . d re . ‘ . he DUSITNeS ~ tri) d and that Une il . it 


brushes, 






covere d cr 






sast 






\RMENT BAGS 





mrmetr bags mad: 





ed tn ome Success, Dut the removal of food pul 
‘ ind stains requires Somew nat more ‘ ffort or the 
pra the custome! beca ise of the s irface effects of these 


In the raincoat field, vir vi ga ents made of a m 
4 guuge film are definitely acceptabl: Sales leve 
has been high, and volume has been maintained. This 
has been helped by substitution of heat sealing for sewing 
f seams and by extra reinforcements at points of strair 
RECLAIMED VINYL RAINCOATS 
Raincoats made of reclaimed film are no longer being 
freely offered. Plastic raincoats cannot compete on styl 
th fabric garments, but they are widely accepted as 
it ty coat for protection against rain. 
Informative labels are sometimes affixed to these 


garments, but the information is generally sparse 


One of the problems confronting customers of plastic 
aincoats is how to shorten them. 
Plastic rain hoods are more or less popular. Some 
inufacturers have produced checks and plaids which 
have not had much eye-appeal. However, a pin-check 
printed plastic raincoat has been very successful 
Vlastic-coated gingham raincoats have sold fairly 


Customer complaints arise from failure at’ pressure 
points, particularly pockets, the tearing out of snaps and 
the pulling out of buttons 

In luggage, unsupported vinyls lack stitch strength. 
They are relatively unattractive. Vinyl bindings, once 
they are cut, part readily. Acetate bottoms on golf bags 
have not been successful. They have cracked. Molded 
rubber bottoms with rubber studs have supplanted them 
Trimmings made of heavy gauge vinyl are proving very 
serviceable. 

Plastic laminated fiberglas fishing rods are rapidly 
supplanting metal and bamboo rods—which makes it pos 
sible to sell more durable rods at lower prices. 

Our Adult Games Buyer is still looking for Mah Jong 
tiles that won't change color, Polystyrene is the plastic 
presently used. The demand for these tiles is slightly on 
the decline. 

TOY BUYER 

Except for non-rigid plastics, resistance is building 
up to plastic toys. This is attributed principally to the large 
ncidence of breakage resulting when toys made of poly 
styrene are dropped or otherwise subjected to impact. 

More people are turning to metal and to wood toys. 

It is easier to sell a $1.98 metal toy than a $1.50 
plastic one. Plastic wading pools are in great demand 
because of safety, convenience and ease of storage. Once 
n a while the job of maintaining them inflated creates 
a problem. 

We have had to reject polystyrene toy guns. Guns 


+ 


ade of acetate, however, are satisfactory from a dura 
bility angle. 

Plastic laminated fiberglas bulk toys will soon make 
their appearance and will, undoubtedly, prove to be very 
icessfu 

Very little labeling accompanies plastics except o1 
flatables. Vinylite plastics usually carry good informa 
t ‘ labels 

' 


From another housewares buyer, comes the following 


nformation—Most rigid plastics still present a break 


bare problen There is a definite rend away from poly 
tyrene to polyethylene for refrigerator containers and 
storage 
Furthermore, polystyrene articles frequently hav 
harp or jagged edges which result in personal injury 
This condition is not due to the polystyrene but rathe: 





ne condith > I anutacturs ot the Iten al 
ingness—because of the cost factor f th 
icturer to grind down the offending edges 





Melamine plast 


cularly in dishes. The use of « r nereasing 

this merchandise. Howes : e b ince is 
to Turtr eXpand its use 
TABLEWARE 

Urea formaldehyde dgdisnhes st niv n the sp 
: ner generally for pienic use 

Plastic-handled knives isualliv are te ar 
mwwer-end merchandise Customers prete! yood 
ess steel handles. 

Plastic covered hampers are in good demand, | 
egg cups are cheap and break readily. Egg cups 
nvlon, melamine or polyethylene should sell wel 


fathroon tumblers ol polystyrene mre cons 


unsatisfactory because, while they are cheap, they 


too readily. 


Nylon tumblers, whil expensive sell fa 


Melamine tumblers sell well and at half the pi 


nvlon cups. 


styrene has not been too favorable in terms of its 


formance, polystyrene wall tile is meeting with ar 


While much that | have presented regarding 


¢ 


creasing amount of consumer acceptance. However, 


acceptance is tempered by price and by the aggressiv 


with which the tiles are promoted 


and 


are 


‘his buyer also reports a good business in 4 ¢ 


6 gauge shower curtains and states that the 


nore acceptable. One problem he faces is th 


matching colors when a customer wants an extra 


for an ensemble. 


‘he subject of plastic fleor coverings is of gr 


interest to re tailers. 


SOME CONCLUSIONS 
From the information which has just been preset 


| believe that certain conclusions can be drawn. A 


them are these: 


1. 


although they may satisfy the price factor, they ar 


sufficiently durable to maintain a high degree of consu 


acceptance. On the contrary, they tend to cause pla 


as a whol a be held in low esteem. 


Some articles made of these plastics require 


attention to finishing details if the amount of displ 


which they now cause is to be reduced. 


sone 


Regardless of these findings, there will alway 
demand for these articles, particularly whe 


ability or unwillingness to pay a higher price for 


durable article is the prime factor 


1. 


have, 


fron 


Custome) experience W th plastics of this 


+ 


it is reported, caused one manufacturer to 


using the term “plastic” in connection with t 


of his produc ts. 


5h. Plastics when used in fields where the y add 
performance, durability, ease of use and of ca 
eeting an ever-increasing consumer acceptance 
6. This acce ptance car be strengthened and broad 





a. more attention to design, color and fins 


b. assisting retailers to display their product 


better advantage, 

¢. a continuing educational program throug 
use of informative labels 

Standards based on end use of products 


(please turn to page 35) 
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Certain plastics are being used in fields wi 
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6 oz. Capacity 






There are several reasons why you can predict superior 
performance with Watson-Stillman Vertical Molding 
Equipment. 







Sturdy simplicity of construction means that costly 
jowntime is virtually eliminated. 





Set-ups are fast and simple . . . more productive time 
on short-run items. 









Their versatility enables them to tackle jobs beyond the 
scope of other types of similar rated capacity. 





Ease of operation pays off in increased man-hour pro- Write for Bulletins— 






juctivity . . . lower operator fatigue. 1 oz. Machine Bulletin 627A-1 
2 oz. Machine Bulletin 627A-2 
Or Space requirements are the absolute minimum. 6 oz. Machine Bulletin 627A-4 





’-S Verticals are famous for their efficiency on molding 

bs requiring inserts. But W-S was also the first to take 

e vertical design out of the laboratory and pilot plant 0 -_ 
id turn it into a high-speed production unit ranging in 

pacity from | to 6 oz. So don't overlook W-S Verticals 

all types of production molding . . . they're tops in 
lping you call your shots! 


THE WATSON-STILLMAN COMPANY 


DIVISION OF H. K. PORTER COMPANY, INC. 
153 ALDENE RD., ROSELLE. NEW JERSEY 


Foreign Sales Representatives OMNI PRODUCTS CORP, 460 Fourth Avenue, New York 16, N. Y. 
Correspondents Throughout the World 


-S “Completeline” Hydraulics ... The Shortest Distance From Production to Profits 
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Polystyrene Reinforced 


With Glass Fibers 


G.G 
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HE ADDITION OF GLASS fibers to polysty- 


flexural, and impact strengths, as well as the di- 
mensional stability Cheat distortion) of this thermo- 
plastic resin. The degree of improvement in physical 
characteristics is determined to a considerable ex- 


tent by the amount or proportion of 





rene increases the stiffness (modulus), tensile, 


glass fibers 


t« 


ol 
bution, the greater the increase in physical strength. 
these glass fibers is limited by 


The 


the 


length 
molding procedure employed and the design of 


ot 





polystyrene. 
individual 





Obviously, t 


glass 


fibers 


he 


vreater the 


with 


uniform 


length 


di 


stri- 


the 
the 


mold or die. These facters are in turn modified by 
the 


heat, 


pressure, an 


other 


operating 


variables. 











ec RECENT YEARS th ise of polyst ene n com 


andon risa fiber mat received ce S1cle 


ited gla fiber nat wa used for compre ! 
qaing ind the chopper d, in pre gnated mat Was tried for 
olding. The pressure, time, and heat needed 

tl materia n standard compression molding 

| nt was found to be greater than that needed for 
‘ nad phenol thermosetting resins, but the pieces 


) duced ? id no notice ible advantags ove the thermo et 


‘ except ! ce a) 
INJECTION MOLDING 


In injection molding, pregnated random glass-fibe 


mat is diced into roughly “s” thin squares. These diced 


quare vere used successfully as an injection molding 


pound. This use was successful inasmuch as molded 


pieces of good tensile and impact strength were obtained 
to the 


mngjury molding press or to the die. This 


va ndeed startling, since the impregnated mat cor 


vlass fibers by weight, and the 


tained 30-40) per cent 
tbrasive action of glass fibers on polished metal surfaces 

vell Known 
e polystyrene ir 
face and then acted as a lubricant protecting the cylinde: 


the nozzle, and the die of the Injectlor 


} 


plasticizing cylinder 
floated to the sul 


Apparently, in the 
this combination 
molding press 
The maximum fiber length contained in such pieces was 


and as might be expected, most of the fibers were 


much shorter due to breakage while passing through the 

tle and gate to the mold. The average fiber length 
‘ found to be less than ‘'s Unfortunately, the bulk 
of the diced, impregnated glass-fiber mat was such that 


va mpossible to handle this material in conventional 


equipment. The material was so fluffy and light that it 
vould not tlow through the hoppers and feeding devices, 
ind furthermore, it was impossible to obtain more thar 
thout a 2-ounce shot with an S-ounce machine 

The physical properties of the molded pieces obtained 
improved ir 


from diced, impregnated mat wer mpact, 


ter e, and othe properties However, the in provement 
er unreinforced polystyrene was not great enough to 
istify the extra expense n handling this awkward 
flutfy material 
The low cost pe pound for polyvstvrene as well as 
t WA pecific gravity, plus the other well-known excell 
nt physical and chemical properties of this widely used 
resi suggested continued trials with glass fiber poly 
tvrene combinations, | this reason we have continued 
ind are continuing our Investigatior vith such comb 


stantially lowered the raw iterial cost of the glass 
but also reduced considerabd]' ( bulk of the n 
ited molding compound. This increase in density « 
pregnated, chopped roy v pe ts its Uuseé ! 
entional injection molding presses without difficul 
Vithout modification of hoppers and feeding devices 
na found t possible vit! in sa ince machine t ( 
1-6 unce shot without difficu Anvone who i 
tempted to mold the npregnated tu appreciat 
great an Improvement has bes ice th th 
step 
LOW GLASS CONTENT 

The second step was to estigate polystyren 
tiber combinations in which the amount of glass 
greatly reduced. Polystyrene-glass fiber combinat 
containing more than 40 per cent glass fibers by we 
are extremely difficult to mold ! njectior ! 
equipment due to the poo! fl properties ‘ 
mixture. Increasing the polystyrene content” ine? 
the ease of molding greatly, while the decrease in te 
mpact, and other physical properties is slight to mode 
In fact, the reduction in heat distortion is very s 
In the attached table, the results obtained in our 
oratories with conventional full-scale molding equip 
and with different ratios of glass te polystyrene 

Immarized. 

It is difficult to wet viass fibers with molter 
styrene, There fore, t is customal to mpregnate 
fiber reinforcing agents with water dispersions of 
styrene. This is true whether the glass fibers are 
form of roving, mat, or woven cloth. ‘che use of 
dispersions, becaust of thei Low SCOSItY, pel 
thorough impregnation of the glass-fiber bundles 
course, It Is necessary to have a resin of extremely 
particle size in these water dispersions. In oun 
gations, Koppers Polystyrene Emulsion R was used 
s a stable high sol.ds water dispersion of high mole 
weight polystyrene, with the polystyrene having a 
ticle size of less than one micror 
DRYING TOWER 

The impregnated glass fibers are passed throu 
drying tower where the wate s driven off and the 
stvrene is fused to the fibers. It is difficult to add 
than 100 resin to the glass fibers through water ir 
natior \ shght crease Cal a ibtained throug 


























ILD IN CONVENTIONAL PRESS is described above are potentially useful and have there 







lickKeners 


Increase 







penetration. For these reasons, chopped, impreg polystyrene-glass fiber combinations the welds are very 





riass fibe) roving co aining HO-6H5 OVS \Vre 


de red 








stortion polystyrene We feel that polystvrene-glass fiber combinatior \ 
















ndicated above, these polystyrene-glass _ fib fore made these products available no a semi-« erela 
ations can be molded without difficulty in conver isis. Such combinations undoubtedly w bye ised t 
njection molding presses. The material may be nold specialties, and we do t exper i t 
and we have been able to make pieces with a iceptance it this time Where a plece witl inusua 
( ill cycle of ess than one minute Best results heat resistance, good tensile ind mpact strengtl t 
ially obtained when the plasticizing cylinder js at i wide range of temperatures and with little elasticity 
5O°R., front and rear. \ ten perature oft 600 ) ind high rigguidity is nee ded, these combinations ftfer great 
is harmful and should be avoided, since it tends possibilities 
off polystyrene, leaving the glass fibers behind VARIETY OF COLORS 
t 1s possible to mold these combinations with plas Poly tvrene-glass fiber molding compounds may be 
cVvi nders at 300°-350°, the resultant pleces usually had in a Wide Variety of colors, including both translucent 
poor physical strength due to incomplete knitting ind opaque shades. The present prices for th mate 
The glass-fiber compounds should be njected int ire rather high, due to the sma ume being produced 
old as rapidly as possible, and for this reason, The price s determined by the amount of gla fiber 
s or maximum pressures should be used. Roughly The lower the amount of glass fibers, the lower the cost 
per cent increase n pressure ove that ised wit! The above has beet yivel largely as a progres re 
iodified polystyrene s required. Eve ry attempt should port. We feel that the entire possibil ties of ulllizing glas 
ade to eliminate packing and to fill the die in one fibers to reinforce polystyrene have not as yet been con 
The cushion or heel in the plasticizing cylinder pletely explored, and we are continuing our investigatior 
be kept small; otherwise the injection pressure n our laboratories with the object of further improving 
lissipated by the fibrous nature of the injection molding this material. Should these results prove successful, we 





vund, and there will be difficulty in completely filling vill report them to you 




























INJECTION MOLDED 
PHYSICAL 


GLASS FIBER REINFORCED POLYSTYRENE 
PROPERTIES—TYPICAL ANALYSIS 






















Specific Gravity ES 1.19 1.12 1.05 1.0 
ASTM D792-48T 

rensile Strength, psi. 1 1 cnn yO) SU eS ent OU" 
ASTM D6388-49T 

Mlongation in Tension, n 2 





ASTM D638-49T 
lensile Modulus, psi. x 10 7 S15 a) 1 
ASTM D638-49T 








Compressive Strength at Yield, ps 00 14,50 650 14,0 
ASTM D695-44T 
Flexural Strength, psi 13,004 11,000 1a RD y 





ASTM D650-42T 

Notched Impact Strength (Izod) — 
(Ft. Lbs pel Inch) | 
ASTM D256-48T 


1 nnotched Impact Strengt} j ‘ ‘ ry 
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universities in the field of high polymers in 


was made by the 


Orum On .. -« 





(‘ornel 





Your S.P.E. Education Committee, first organ- 
ized in 1916, has had a large part in this promotion 
of plastics engineering, as one of the most active 
groups within the Society dealing with this problem. 
The Education Committee has been given the re- 
of advancing the theory and practices 
of engineering and related pertaining to 
establishing 
technology; 2) encouraging technical schools in the 


sponsibility 
sciences 
plastics by: 1) programs in plastics 
adoption of these programs for an improved train 
ing for engineers entering the plastics industry, and 
high 


tion for the plastics engineer. 


3) maintaining standards of technical educa- 


Qur assignment has not been an easy one. It is 


+ 


not sufficient simply to devise “ways and means” for 
the establishment of high standards in plastics edu- 


cation and hope that these will meet with a ready 


SURVEY OF the instruction offered by 


imount of 
vreneral 
Committee in 1951 


S.P.E, Education 


additions and corrections have been mide 


that time 
ormation became available. 


d asking for 


\ questionnaire Was ¢ 


information regarding off nes ! 


complete ourses on high polymers und courses i 
only part of the time was spent on high polymers 
surses In organic chemistry were excluded = since 
umed that me attentior vould be 
ind polymet ition in such courses 










rtment 





cle pri 


repli 







questionnaire Was made as broad and all-inclusive 
sible since it was felt that we were 


ul imount of information regarding all 





|. A Survey of Present College Instruction 
C. C. 





The Education Of The 


Plastics Engineer 


Presented at the Ninth SPE Technical Conference 





Winding 
/ > ; 
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acceptance from all concerned. To the contrary, in 
order that any of our ideas for improvements in the 
training of plastics engineers might be acceptable, it 
is first necessary that we come to some agreement 
as to what constitutes “Plastics Engineering” and a 
understanding as to how achieve the 
Engineer” through 
With a very 
utilizing the 


clear status 


of a “Plastics formal and in- 
dustrial training. 
changing 
highly 
future expansion, it is essential that any 


for the training of its technical personnel must be 


rapidly growing and 


fast industry, services of 


trained engineers for its development and 


program 
designed in terms of the requirements of the in- 
dustry, some five or ten years hence, and in keep 
ing with the educational! facilities of our technical 
schools who will be teaching the plastics engineers 
of the future. 








specific information regarding quality of the subject 


ter in specific fields. For that reason, some cours 


cellulose, paint and varnish, ete., are included in the 


mary but an attempt has been made to estimate the 
tion of such courses that could be considered to be 
struction in high polymers 

Credit hours have been used to incheate the 

nstruction in this summary. Normally one cred 
proximates 15 hours of lectures 0 to 45 |} 
laboratory work per semeste? This is no: a very 
nethod and involved a considerab ount of est 


nd guessing in evaluating the questionnaires. Howe 


- 
oted to chen 
onstruction, only one institution had as much as 


equired underg: 


irses are ele Ves tor se! ~ hy duate S ice 
» ; 
de Apparently there ire i? st ‘ ourses 
parts of courses tfTered utsice ne strvy na che 


engineering 


departments 



































PABLE |! 
COLLEGE COURSES OFFERED 


IN 
HIGH POLYMERS 


Institutions Offering 
No. 


du any required 
edits 


yurses on High Polymers 


; » 
t nan <U ec? 
credits 


hemical Eng 
Departments 


Chemistry Departme 





ll. The Need for Plastics Engineers in Industry 


Edward S. Bloom 


/ nif 


t Ne moeurs, Ine. 


L r US FIRST LOOK a 
m the r 


dustr) cessing operations both from the point o 
point of view ¢ l Oo Liat 


f 
De needed. The sur'\ 


f view of we 


heat into the plastics and removing it from them, s 
( \ excessive heating is frequently deleterious, 
nembers of ast d \ 

that already there | 


out among 


A thorough understanding of the new developn: 
al personnel with 


n plastics processing or conversion would be 
r round for engineers working 
progressive hii i - 


is are 


a Valu 
in the plastics 


the molding theory develope: 
De ‘ 


ind the extrusion theory 


aa 4) 


ported by researche! 


Du Pont Comp 












ipita 





[ plast nd on the potentialities of new fabricatior s an important part of the knowledge of present 
nique Apa t basic background in current oper ition techr ques and it also requires a knowledge 

tions that will be valuable in promoting this imaginative properties of molten polymers. All people who 

pproacn wae greatly needed erned with the design of products which 











ippreciation of the important properties of portant in promoting the plastics industry must be 






ti ind in part ir the stress-time behavior is in to realize that these products must be functiona 








e materials a they vill serve purpose nd that thev must 










led upon to design a mold, many lam sure that much of this tremendous waste car 

ind even those vho are not ent he nefit by i knowl vented = a y oid ver we 
dge of the elements of mold design. Sufficient attentior the propertis EF niact hy ’ red 
‘ 0 s of 1 sties bv ( ‘ { 









th t il] re familiar with the 





Il. A Survey of Industry to Determine the Demand 
for College Trained Plastics Engineers 


R. C. Bartlett 


Natrar ¢ orporatior 





























a es EVALUATE the current industrial needs for and be especially qualified.” 
interests in “plastics engineers,” a survey has been it. Mechanical Engineering— Answer: 
made. This was designed to determine the demand by in 1. Design and development 
lustry for personnel having a training as outlined by the 2. Research 
SPE brochure entitled “Professional Engineering Educa %. Technical sales and service 
nin Plastics.” Considerable care has been taken to put 1. Production 
th urvey on as broad a basis as possible. For example, ®. Other 
ire has been taken to solicit the opinions of large as b. Electrical Engineering—Answer: 
vell as small industrial organizations, of converters as 1. Design and development 
vell as raw material manufacturers, and of executives as 2. Research 
ell as engineers. Furthermore, this survey was planned 3. Technical sales and service 
to cover not only the plastics industry but also those 1. Production 
ndustries which manufacture products involving the use 5. Production control 
if plastic materials as component parts. This last cate 6. Other 
ory includes industries such as the aircraft, automotive, ¢. Chemical Engineering—Answer 
lectrical, heating, business machines, medical, communi 1. Design and development 
itions, mechanical goods, militarv, electric power, toy 2. Research 
ibrasives, and transportation 3. Technical sales and service 





1. Production 










The questionnaire has been sent out to determine 
tautistically the ndustrial interests t “pl istics eng - Materials engineering 
rhe*e*t ns It has been encouraging to have obt ined a h gl * Other 
eld of answers to this questionnaire, particularly sinee a ‘ ronautical L ng nee! ny Answe} 
t ild not be answered easily and quickly This may t. Des gr ane - velopment 
eflect naiust 7 nterest n the wene \ ibject if edu 2. Technica sales und service 





8. Other 
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IV. The Future Training of Plastics Engineers 


Bryce Maxwell 
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F. Robert Barnet and H. B. Atkinson, Jr 


1’. S. Naval Ordnance Laboratory 









—" Navy finds many unique applications for reu 
plastics as their wide variety of properti 
ibles them to do specialized jobs no other mater 
do as well. Electrieal characteristics, corrosion res 
ght weight, and the advantage of using the less « 
materials in their manufacture brings their use 
fore in naval ordnance. 
In addition to utilizing the special qualities of 


tics, laminated materials are called upon to pert 


structural members or as structural sections or as 


I 


structural units. Several years experience with the 








em has indicated that one of the most satisfact 
The author xamine a large diameter plastic tube at the SINS nvolves busically » 4 rele capped at the 
Nava Or dnance Laboratory. by a conical oO} hen spl erica Snape Adhe S1Veé b 
s utilized as the method of assembly of the comp 
nd als pt des i tig ea vhere require 
ause tf the st ictura equ g ss cloth 
i bee! ised s Xi Sive present d ‘ 
I; naval qnance pliast ts are equired r 
sist varying types and degrees of loadings and ¢ 
the strength of the materia ist be maintained K 
temperature range of from -65 to 160°F.. as 
under other severe environmental conditions, S i 
as nits must operate over this temperature range, t r 
7 s 9 r sign safety factors must be set great enough to 
possible strength variations. Loadings may be ef a 
HAtroteline and or a dynamic nature; most often both are encount \ 
AE | TT SE n the life of an item. As it is usually desired t 
Typical Hoop Burst Failu-e veights as low as possible and still maintain strengt 
good quality reinforced plastie of very ur iforn t 
s required. 
Moisture permeability of the plastic structu : 
well as its mechanical strength is of great import 
‘ 


Various types of instrumentation are housed in p 
rrdnance devices and they must be kept dry and opet 
many times with extreme hydrostatic pressures 
rounding the unit. Leak-proof laminates are, the 

of considerable interest to the Navy. Although all p 





have a finite MVTR rate, the amount transmitted 
good laminate cat isually be absorbed using a 
quantity of a desiccant provided the basic struct 
free from holes, thin spots, channe!s and delamir 
which would allow a great quantity of moisture to ent 
Besides cOMpresslvVe stre! gth, tensile streng 
pact strength, required fo dinary structura 
poses, reinforced plastic units ist also have es 
to bursting pressures and to collapsing pressures 
! , é 4 iappens in NOL’s work that the bursting pressun 


quirement is primarily for small diameter tubes 








the collapsing pressure is a requirement of the 
liameters. Time is ar mportant tact n these 
p erties; internal pressures arse iintained for or 
This is an example of spiral burst type of tailu periods wil M external pressures iv De mainta 








is of many days. Rate of application of interna 
res is usually very rapid and requirements lin 
signs to very small safety factors. External pres 


ading rates, on the other hand, are moderately 


lo provide the quality tubes which are required 
s work, an interim tube roller has been developed 
sion was made only for convolute rolling of glass 
s and for wet impregnation of the cloth. Impregna 
s carried out in a resin pan by drawing the fabri 
vyh a roller system designed to remove a maximun 
from the cloth and to replace it with resin. The 
two rolls of the system are knurled. The fabric 
ng over them is worked back and forth opening up 
eave and the yarns for quick wetting. These knurled 
ilso pick up large quantities of resin which is forced 
igh the fabric and flushes out air ahead of it. A pat 
Rqueeze rolls then presses out more air and resin fron 
vetted fabric while it is immersed in the resin thus 
king it in still another way from the Knurled rolls 
goes back into the cloth after the squeeze rolls and 
is period of soaking is then provided by traveling the 
th a distance under the resin, It has been found to be 
mportant to allow sufficient time for this soaking 

to completely impregnate the glass filaments. 

\fter leaving the resin pan, the fabric is wrapped 
tension onto a steel mandrel. Care is taken to maiz 
a bead of resin between the mandrel and the clot! 
he point of tangency so as to lessen the inclusion 0 
n the plies. When the proper diameter has been at 
ed the tube is covered with +600 PT cellophane, 
tly rolled on, to exclude surface air and wrinkles. Any 
aining air in the tube is then squeezed out by a piece 
exible rubber hose around the tube. Following this, 
ellophane is wiped with a methyl ethyl ketone wetted 
vhich helps shrink it tightly around the tube. The 
s rotated under an infra-red heat lamp bank with 
onal wiping with methyl ethyl ketone to keep the 
phane tight until the resin gels. The cure is completed 


the light bank followed by an oven post 


\ variety of glass fabric weaves and a= numb 
vester and epoxy type resins have bee! ised 
lucing experimental tubing. Resin s ties have 
d from 500 cps up to 6000 cps. Cures have beer 
ted to the conditions described above and the catal) 


concentrations have been kept to the point wher 
time of 2-4 hours Ss maintained tn the tube a 
ximately 100°F, 

sUursting pressure tests n ade at the Naval Ordnance 
atory have been confined to small diameter tubes and 
rformed under conditions of combined stresses. Spe 


are prepared by machining the ends of the tube 


LOURNAL, Octobe 





























Atraleline 





This tube shows typical collapsing pressure failure 





Axial burst failure of plastic tubing 





tn ia curt nt and by adhering 
etal end cap vith mating scarf: 
the tubes by means of an ad- 

e. One of the cap provided 

th a tapped hole to which a water 


from a pumping unit is attached 


testing, the tube is first filled with 
and all air eliminated from the 


iter 
ten l’ressure nside the tuber 

hen built up at a cor tant rate, To 
ng a pressure-time curve simul 


Esterlinge 
recorde! 


taneously plotted by an 


pressure it ated 


howevel mea 


The burst pressure 

ed accurately by a bourdon gage 
taker to destruction 
strength may 
purposes 


The tube are 

that the ultimate 
th determined for design 
ind so that the type of break can he 
tudied 


In the above test the tubs is sin 
ineously stressed under hoop and 


vial tension. If these forces are con 


dered separately the hoop stress car 
hy ‘ Xpre ssed a 
H—F DD 





ind the axial stre ‘ t 
4 Pr 

(To ) 

where P nternal pressure 
1} nside diameter 
t vall thickness 
nside radius 
0 outside radius 


Krom these formulae it can be shown 


hat the ratio of hoop stress to axial 


H o + 1 

SA rj 
ipproaches a value of 2 for thin 
illed tubes 
Since the warp fibers form the 


hoop direction of a convolutely wound 
tube and the fill fibers the axial di 
’ deve lop the maximun 


weight ratio for resisting 


rection, t 


trength 
internal pressure, it is, therefore, nev 

ary to have a reinforcement with 
ipproximately twice as much strength 
a n the fill. Special 


! the warp 


veave fabrics or spiral wound roy 
ne becomes of great interest because 
t} desired balance can be easily ob 


tained using these materials. 


Tubing made from standard weave 


iss fabrics, Sper al weave glass fab 


ne 


ces, and spiral wound glass ro\ 
have been evaluated by the Naval Ord 
When 


bree Laboratory i tube forn 


d from a reinforcement such as stvle 
143 directional weave fabric test 
ed, the result ;s a burst at a very 
pressure ind a breaking off | 
the tubs howing a typical axial fa 
re whiel n the weak fill dire 
, of the clot} Wher stwle 18] 





rections With specia 
exhibiting the 2:1 


calculated 


effectively on a_ burst est. If 





ateiy tt Sarie strer 


gth in both di 
weave fabrics, 
warp:fill strength 
ratio which theory dictates, the break 
; of a spiral nature indicating a 
shear failure. With style #148 cloth 


hoop stresses of 12,000 


psi have beer developed as compared 


With 23,000 ps to 381,000 psi for 
style =] cloth The Se Stresses may 
ay nereased by use of the specia 
veave cloth to fron 34.000 ps to 


40,000 psi and by use of special wound 
glass yvarn to pproximately 70,000 
psi 

Porosity in a tube shows up very 
tout 

$s any porosity, it has usually 
been possible to take the tube to de 
struction because of the limited ca 
pacity of the water pump. In good 
tubing there s no Indication of ans 
eakage 


sures up to the burst strength. 


through the walls at pres 


external collapsing pressures pre 
ditferent 
plastic tubing than do internal burs 


sent quite problen ~ tor 


ing pressures, For consistent pressurs 
resistance uniformity of wall thick 
ness, roundness of the tube, and con 
stancy of the effective 
elasticity of the 
essary. Tubes made by the same meth 
stud es 


modulus of 


material are nee 


od as for bursting pressure 
are used by the Laboratory in tl 

work, added care being taken to ge 
a non-porous tube so as to minimize 


water leakage 

The specimens are prepared sin 
ilarly to those for bursting pressure 
tests except for the use of sleeve 
joints when adhering the metal end 
caps to the tubes. Pressures are ap 
plied to the outside of the specimens 
by immersing them in a_ tank of 
water and then building up the wate 
pressure by hydraulic 
pump. The tests are therefore under 


means of a 


conditions of combined stress where 
the axial compression loading is al 
lowed to build up simultaneously with 
the radial loadings. The collapsing 
pressure is read off of a gage in the 
pressure line at the time of failure 
of the specimer 
Calculations of effeetive moduli are 
made by means of a formula (1), 
developed by Windenburg and Trill 
ng of the Navy's David Taylor Model 
Basin, Carderock, Maryland 
2.42 E 
(1-M-) *%4 








(t D) 
(L D)—0.45 (t D) 
\\ he re le the collapsit v’ 


pressure 
| effective modulus 
of elasticity 
M Poisson's ratio 
wall thicknes 


eutral dian 





simultaneous 


effective modulus ¢ 


designing of re 


idapted to the 
tr tures. The collapsins 


tive collapsing pressure 


subsequent t 


effective modulus and collapsing 


a LD ratio of 
this ratio instability 


there does not appear to be any g 








suceessfully other. Ven 
d lal Tike t il 





























Fig 1 Applications of beading 

fo stiffening the walls of a 

moulding and improving che 
external appearance 








m the container, thus giving simple 
neans for gripping the cover whet 
ren t it from the container body 
It wi also be noted, also, that the 
r ection of beading ‘g’ approx 
ite quartel reular, and that thi 
ement tended to the lower para 
‘ port net ean of a small fillet 
Line x" denote the mold parting 
e of the tool to produce the co er; 
t tlong tt re that il flast 
ild occur, The mold for the con 
tainer bod vould have to be parted 
rer tine tuated at the top edge 
f beading Ren il of flash alon 
that dye would ke e be relativel 
mple and saf n that all risk would 
be eliminated of cutting or damaging 
the polished surface of the body bel 
the bead 
The beading ha ll erve i t 
nerea the rigidity and stiffne ot 
the walls of the container at that oper 
end, which would mplify the ejection 
of the part from the mold core plug, 
ana iter vher being handled for 
on ming 
t further to imp. « hand grip 
pring on the containe is also to in 
prove appearance, the hort parallel 
portior mmediately underneath bead 
ys provided with a number of 
beads, a hown at ‘h.’ These are lo 
ited equi-distant all round the evlin 
drical portion of the body, and are 
trulv axial with the vertical axis of 
the component, thereby being in line 


direction of 


il 


vith the 


norn opening 
f the mold block They are very 
hallow, te from 025 to 400 1 in 
height would be an ple, and should be 
rounded slightly at the crest 

The provision of these raised bead 


ngs would be a comparatively simple 


matter, and would necessitate a series 
if very shallow grooves into the side 
f the mold cavity Ne gpative beading 
n the form of s} illow yrooves could 
be provided on this exterior portion 
of the component, and as far as in 
proving appearance and hand grip 
ping these would prove equal Ya 
fective as raised beadings. One prac 
tical drawback, however, would nor 


forbid their ' greatly in 


ise, 1. 
reased difficulties in forming the 
va f the cavity 

lo re produce such grooves would 
require suitable raised projections 01 
he sides of the cavity, and unless such 
cu tv could be “hobbed” fron a 
ile maste? plug a considerably 


prreate mount of machining and set 
ting would be required, since the ma 
or portion of the Cavity wall would 
have to be cut back to the required 
curvature, so as to leave the raised 
projectior for forming the grooves. 
‘or this reason, therefore, reverse 
vwadings are not often employed 


lv, beadings having rounded 
edge s 


crests or chamfered Wi te 
found the simplest to reproduce; they 

e best results in respect. of 
strengthening the walls of the com 


ponent, and in adding to appearance 
Some designers mistakenly specify 
perfect] sharp edges and corners 
vhen beadings are intended to enhance 


of 


lose 


Beadings 


¢ 
to 


decorative appearance, 
this type, however, are prone 
their original shape and clean-cut 
forn quicker than a rounded de 

knife-edged portions show 


mucn 


sign; such 


a tendency to snip and leave rough 
and isged edges even in normal 
handling or usage. Sharp knife-edges 
are also more difficult to reproduce, 
due to the fact that some thermo-set 


ting materials have sluggish flow and 
thus do not penetrate too readily into 
harp corners in the mold cavity. 

The formation of cavity channels to 
produce sh 


arp corners and edges or 
beadings may also present toolmaking 
difficulties. Not 
nels difficult to machine, 
ote will be 
operating the keenly 
t such 


such chan 
but a gre 
required whet 
pointed cutting 
required purposes. As 
for sharp 
edged beadings are not so useful, due 
to the fact that undesirable stress con 
centrations may be created in the in 
tructure of the beaded wall by 
of the unduly 
direction of fl 
entail 

sare very similar in 


only “are 
ite? 
are 
ool for 


tiffeners slender walls, 


ternal 
sudden changes 
which sharp 


sO 
the 

eorners 

Flute 


forn to beadings, 


rea 
mn ow 
shape and 
tl ey 


except are 


usually much smaller. On the other 
hand, patterns or rows of flutes may be 
employed on a component surface, 
vhereas the beading is generally used 


ngly. Flutes are applied in conne 
m with some plan unrelieved su 
tuce if the con ponent, Whilst bead 
£ at edges, 0 


are located mainly 


xterna sides of openings, cored holes 
ind the like 
Fluting 
The fluting of surfaces on a molded 
ponent is almost exclusively 1 
ried toa i eans for increasing the 
de ‘ é ilues, Th iv be accor 








plished by 


is 


minor surface 


as scratches, 


ishes, such 

ness and f 
also, may | 
break larg: 


othe \rwise 


Spor 
surfac ef. 


rn 


ke 


ally n 


Unl 


] 
i 


ribs 


a\ 


ne 


irregularities 
“sinks,” 


patches, I 


Ww 


them to 


line 


Nask 


and 


t 


adopted to rele 
flat 


would lack interest 


il d 


De 


surface 


flutes are almost 


are 


beads, wh 


AS 


ocated on an it 


alwa 


\ 


ploved on an external surface 
used in conjunction with a 1: 
ited, say, Upon some Interna 
externally ocated flutes may 
eans for arresting surface 


ind de pre 


vall 


i ae 


shrinkage 


Fig 


tion 


of 


sno 


‘ ompone rn? 


could 


ad 


Referring 


an 


that 


out, 


| ‘ 


by hole S, 
The 


molding would undoubtedly su 


{ 
! 


the fact that perfectly sharp « 
ire provided at all the points 
change of wall directions, conside 
tressing would arise, and this 
would cause the top surface 
part to become buckled or dist 
thus st further diminishing 
ippearance 

\ much-improved form. of 
ponent design is shown at B. wher 
will be noted that all sharp corner 


the b: 


} 


the 


flat 

large 
! 

Dien 


ice 


Se 


; 


¢ 


unsatis! 


intageousl) 


fron 


ns arising 
or resultant ur 
the walls 

Ws a good exa 
Where external 


th 


e 


example 


actory 


n iddle 


sl 
' 


tr 


f) 


ich 


valls have 


substar 
sides of 
underside 
back and, 
n the 

ad} ift 


mold. 


t IDper 


ra 


t 


t 


th 


t 
t 


portion 
ponent has to be substantially st 
whilst 


bye ‘ 
A, 


eq 


nple 


wl 





form, it will be 
t} IS 


of 


op surface i 


top 


ti 


reason 


flow lines, and some w 


Various 


other 
surface ¢ 


or 


of pr 


been amply 

radius fillets 
the cored-out ste] 
of the 


inlike 


part are well tay 
sides of th 


preceding example, have 


the 


ir) plif, 


\ 


+) 


u 


ICK 


on 


ejection 
vould have st 

the core, 

walls of 


‘ 


th 
further 


With example B, inste 


} 
‘ 


ace 


crowned 





being 
or 


provided 


aviness 


~ ph 


‘t, 


“one 


the 


This 


and completely uninter? 
feat 
fs 


steps 


1) 


minated, and in their pla 
roundes 
Thu 


? 


distorted 


formed 








ace appe 
reflecting qualities of 

sut the wall at that poin 
strengthened and made 


ed surfaces of this kind 
pre ferable where 
ved, especially 


n has erst 


k ashings Low 
curved 
removed with gre 
risk oO 


Wil 


when 
to tray 
“uted 
slightly surface 
ater e 
f inflicting damage 
polished 
e th 
Situated upon 
surface Ss 


\ poe of 


smoothly 
than will b le Case 
are 


arge 


component 


l ~ 


“arge are 


acro 


t 
if 


riere 


a> 


a part 


ase al 


; 
‘ 


l Well 
introducing f 


gy flutings on 


flat 


lat surface 
slightly 


tne 
alte rnatively, 
surface. Fig 


ates one sin ple and effective 
Which such an 1 


or, 
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rade 
ey iterature dealing U! 
juction of epichlorohydrin res 
duction process the 
epoxy resins and the poss 
transter same ti 
polyplastics. Several meth 
the determination of the 
ethylene oxide groups i! 
ire cited. 
GREAT BRITAIN 
PLASTICS, 
May 1953 
Abstracter: Alfred T. Rexes 
PROGRESS IN| EXTRUSION 
hree page article with ihustra 
es a brief description of the 


extruded plastics 
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THE EFFECT OF HIGH ENERGY 
RADIATION ON SOMI LONG 
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TECHNIQUES OF MOLDING POLY 
PRIFLUOQROCHLOROETHYLENE 
by C. R. Giannotta 

\ eproduction of ar rt 

shed in the SPE Journa 
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PION AND CONVENTION, 1953 


POLYESTERS SOME NOTES ON 


THEIR BASIC CHEMISTRY by J. 


Rhys 
As! t article explau he funda 


ra 


SPAIN 
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Vol. 4, No. 21, May-June 1953 
Abstracter lohn BKB. Ballard 
THE DEVELOPMENT (>t Phi 
GERMAN PLASTICS INDUSTRY 
SINCE 1945—Dr. Suhle 
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STABILIZE NYLON PARTS 
igainstdimensional changes 
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.. . hardens € ; 
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relieves strains . . . in costly : 


ylon molded parts 
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i for safety, thermostatical- — genc 
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Range from 200 to 500. a 
-RICES: duty 
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SPANISH PLASTICS CENTER 


An editorial reporting the estab 
nent of the new Spanish Plastics 
rite i ganization With head 
rte! n Barcelona which aims to 
té } mest nterests of the 
Spanish plasti ndustry 


SWEDEN 


SVENSKA PLAST FORENINGEN 
TEKNISKA MEDDELANDEN 


February 1953 


Abstracter: Walter FE. Werber 


THE STABILIZATION OF VINYL 
RESINS by H. Verity Smith, B.Sc. 


This article deals with the stab 
ition of various types of vinyl res 
It contains American patent Lit 
iture o1 the subject and contains 
detailed formulas on the reaction of 
irious stab itor igents on ny 
ns 


RIGID PVC by Gunnar Sundblad, and 
Hans Rudberg 

Rigid PVC applications and fab 
ition methods from a lecture at the 
Swedish Plastic Association on 27th 
& 28th of November 1952. 

\ survey is made of the thermal 
properties of rigid PVC and the forms 

vhich it is supplied for fabricating. 
Fabricating methods are discussed, 
ih as turning, milling and boring. 
Various heat forming methods for 
gid PVC are discussed and the meth 
us of bending and joining of tubing 
s dealt with. The welding of rigid 
PVC jis discussed in detail and meth- 
ods are described for it. The article 
nds with pointers regarding the use 
f adhesives for the joining of rigid 


PYC parts 


UNITED STATES 


Abstracter: J. J. Lamb 


rABLES OF DIELECTRIC MATER- 
IALS, VOLUME IV, A. von Hippel, 
Tech. Rep. No. 57, Lab. for Insulation 
Research, Mass. Inst. Tech. Jan. 1953, 
138 pages. 

\ very complete list of dielectric 
onstants and tangents of loss angle 
kon many materials there are data 

each decade of frequency up toe 
10,.000,000,000, This volume eontains 
the more important data from the 
previous volumes and data on At 


ew materials. About 40 pages are 


devoted to commercial plastics, with 
ich material dentified with the 


inufacturer’s — code number — and, 





sometimes, the composition. Phenoli 
molding compounds and aminates, 
silicones, fluorocarbons, polye Sters, 


styrene copolymers, rubbers, epoxys, 

nvls, cellulosics, ceramics, glasses, 
oils, steak (bott ound), and Ivory 
soap are included. The two indexes, 
of materials and anutacturers, are 


complet 


FATIGUE TESTS OF GLASS-FAB- 
RIC-BASE LAMINATES SUBJEC- 
TED TO AXIAL LOADING, by kh. H. 
Bohler, Forest Products Lab. Report 
No, 1823, May 1952, 66 pages. 


Fension-—compression fatigue 
of three ‘4-inch thick laminates (181 
114 and 148-114 cloths and two pols 
ester resins) were made at 75F or 
: notched, and unnotched 
specimens. A total of 19 combinations 
of test conditions were used, including 


t 


meal stresses of 20 and 50 percent 
of the ultimate tensile strengths. 

The static tests of the laminates 
met USAF specifications 12049 and 
12051. Fatigue strengths at 10,000, 


»» og 


0) ~evles were between 22 and 
percent of the tensile strength. With 
a mean tensile stress of 10,000) psi, 
the stress amplitude must be less thar 
2 O00 ps for a 10,000,000 evele 
test. Notches decreased the fatigue 
strength about 20 percent and wate 
did not affect the 10,000,000 evel 
fatigue strength, but it was effective 
at less evele s. Semi logarithmie S-N 
curves were still decreasing at 10, 
HOO 000 cycles, except that for tests 
at 45 degrees to the warp the curve 
Was nearly horizontal above 100,000 
evel s 

This is indispensable information 
on currently-produced laminates. 


Plastic Tubing 


(continued from page 24) 


high external hydrostatic pressures 
is of definite concern in the use of 
plastic tubing for naval ordnance 
yurposes. It is desired to have the 
owest possible transmission rate so 
that, over a long period of exposur 
to hydrostatic pressure, the amount 
of water seepage will not adversely 
effect mechanisms contained within a 
plastic structure. Laboratory evalua 
tion of phenolic-glass cloth tubes at 
300 psi water pressure has given a 


transmission rate of approximately 
0.0004 grams per 24 hours per square 
nch of exposed surface. This value 
was determined on a specimen of “4 
wall thickness having an approximate 
diameter of 20” and a length of 40 
With a polyester-glass cloth tube a 
vater transmission rate of approx 


itely 0.0009 grams per 24 hours 
ar square neh of « xX pose d surface 
has beer established at a 300 ps 
pressure The polvest specimen nad 





ay vall, was 12 iong ar 
io ns de diameter. The Se 


vere determined by successiv: 

ngs of desiccant bags placed 
the specimens. Periods of the 
ul fron ) veeks to » mont} 


reduce this inherent porosity 





Table 1 
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Diameter Ratio 
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nate materials, it has been four 
ncorporate aluminu: 
n the structure. Care must be 
to properly clean the foil in the 
preparing 
num surfaces for adhesive bo 


manner as used it 


It is also necessary to. select 
resins carefully as their bo 
efficiencies vary greatly. 

The Naval Ordnance Labor 
has found it possible to pr 
quality tubing which _ fullfill 
specialized requirements. And 


some modifications, the metho 


manufacture can be adopted to 
scale production. 


T/ is article is hased a? i 
given for the SPI Reinforced Pili 
Division, ? ("j iragdo, Lprv/, 19 
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their ability to use what the 
learned, rather than specific k 
edge in our particular area. 
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New York Plans 
Vocational High 
School Plastics Course 


Arthur M. Merrill 


Stanley Bindman 


S” 


Blends of Plastics with Rubbers to Be Joint 
Forum of Cleveland-Akron Section With 
The Akron Rubber Group 


Frank A. Martin 


all the Clevelar 

SPE in cooperation with t t on-Rigid ¢ . 

Rubber Group hel a joint ‘rater f Naugatuck lemme O division, Empire 
\ ny! Compounding z of Styrene Acryloniti al \ president 


The response to that ! with Rubbers.” Other panel men Section, SPE, is chain 





Wal gratifying that the a R. C. Bascom of Goodricl ; and is assisted by Richard 
groups are again combining “hemici discussing “Blends of Pher vM Thews, Monsanto ¢ hemi ; 
s to arrange another symposiun oll ‘ s with Rubbers;:” W * F During the past school 
ther subject of interest to both Smith of Firestone speaking 9 o1 Commission's special publicity 
plastics and rubber industry “Blends of PVC with Rubbers;” and tee conducted plastics informatior 
Friday, October 23, at the May Dr. A. J. Urbanie of General Tire forums for the guidance counselor 
r Hotel in Akron a panel will and Rubber who will summarize the ind students of the City’s elementary 
a discussion on “Blends of field under the title “Other Blends and junior high schools. Leading thi 
tic Resins with Rubbers.” This Present and Future.” committee were Herbert J. Weber 
ssion will be held in the main Rotuba Extruders, Ine., and Willian 
at 2:00 P.M. with dinnet Lewi, Dusal Tool & Mold Co., Inc 
good after-dinner speake r The New York Section has cor 


ducted = ar extensive survey of thre 


The program will consist of a short 
talk on each subject followed by a 
question and answer period, Questions 


, F are rhicit n advance, and may be 
SYmposiun ane) Wil CONSIS 7 
b } 4 I sent to ) 0 Tle. men he ? 


rr. Fred Stavely, Firestone Tire ree York area to show the enormity 
ibber Company, who will act as ae anes the industry and the excellent emplo) 
rator. The panel specialists and Arrangements for thi: ig al nent possibilities for vocat 


} 


plastics ndustry n the Greater New 


subjects will be: R. C. Holt, n the hands of a special joint con course graduates The Section has 


Corporation who will discuss mittee headed by Frank St > al rathered , ee alued at over 
ds of Styrene Butadiene Resins Z. N. Han Other committee men £5,000 fo ou? nstalled the 
Rubbers—Rigid Compounds;” H bers are Harold Catt, Hugh Winn, equipment, ar gathering fund 

“. Sell of Goodyear on “Blends of Sloane, and Frank Marti for n aining adding furthe 
—_ equipme ne Wessinger, We: 
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I charge ‘ 


Plastics Decoration Topic methods for location and Wentifention =, Ss incaietion, ait te 
At Upper Midwest struments. Of ) rest to ‘fund raising program is headed b 


A. D. Sinning 


attend the Septen 

at the Andrews Hote 
ag rege veers Newark Section to Meet 
WC 2 rtnhur, of ontorm- 


trix Corporation discuss th October Fourteenth 













































Forum on Education 














Deel pu t! ivt ni ! p st-o fuste 
plast l ir program we prop t ! 
luct inderg late ourses and five graduat 
j t lr if is¢ tne emphasis = I br ad inda 
ratner thar " spec fic “know how” rr pro 

eeadure In n iny ises the course materia Ss Oot suct 
indamental nature that s can be applied to nearly i 
neering materials whether of polymeric nature or not 


For example the subject of rheology as it would be pre 
ented in the Properties of Plastics course is of such a 
indamental nature that it is equally applicable to many 
ndustries Th s same subject whe n properly presented 
from the point of view of fundamentals is of value to 
nearly ill the many facets of the plastics industry, to 


lame a few; properties of plastics under fabricating con 





litions, fundamentals in equipment design, processing 


problems in production of materials, and of course the 


vell known proble ms in surface coatings and adhesives. 


it 


It has been suggested that colleges and universiti 





hould teach only the fundamentals of science and leave 





specialization to on-the-job-training. This sounds very 


od in prin ipl but neglects some of the facts. First of 





i tudents need some experience and training in the 











c isp W } { ny ty ning It Ss oul belief tr 
ore efficient process to convey these principles 
ing engineer in a class-room rather than makin, 

lig them out bv himself when he is on the job. F 


nple, since plastics are used as engineering mate 


cal insulating field, it is apparent that tl 


the electr 

ducers in this business must have men who can det 
the properties of these materials. | am sure vou 

, + } neoh tin n ffort would be requir 
prec ite how mucn e and ¢€ 0 would be require 


‘ 


et us savy, an electrical engineer to make himsée 


pert in this field by on the job study. 
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WANTED PLASTIC MOLD DESIGNER 


Excellent opportunity tor ma qual fied in the desigr 
{ niection molds Apply by letter or in person to Th 


Morningstar Corporation, 156 Sixth Street, Can 


















WANTED-WORKS MANAGER 


Large midwest company who has been buyin; 
njection molded fabrications now intends to install 
plastics molding plant. Wants man to take cor 
charge of injection molding program which calls 
growth to 4 to 6-machine plant within two years. M 
be familiar with industrial part design, die design 
have a thorough knowledge of production. Abilit 
handle labor is very important 


This is an opportunity for the right man to 


soundly-financed, expanding company on a lifetime | 
Salary commensurate with ability and experience 

employees know of this advertisement. If you’re inte: 
in a lifetime opportunity, write a letter giving com} 


details to Box 2653 SPE Journal, 513 Security Bank | 


Athens, Ohio 






Urgently Required Immediately 


PLASTICS RESEARCH AND 
DEVELOPMENT ENGINEER 











U. S. Bobbin & Shuttle Co. have a vacancy w 


partmental responsibility which they wish to fill 
ately. Essential for applicants to be plastics spe« 
vith chemical engineering degree and research 
facturing experience in wide range of adhesives fo 


ing plastics, wood and metals by both heat and 


setting processes. Full knowledge of n olding ope it 
ind con pounds also necessary Knowledge of te 
bobbins, spools, shuttles an advantage but not ind 


sable. Good remuneration and prospects offered to 

nan. Apply, sending full details education, age, pre 

experience, prese and salary to Vice Pres 
¢ Sales and Product Development. U. S. Bobbin & S 


Co., Lawrence, Mass 
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Official Publication of The Society of 
Plastics Engineers, Inc. 513 Security 


Bank Building, Athens, Chio 


eed arer etre 


POSTMASTER. Forwarding and Return Postage Guaranteed. 
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“think-time” 38 * CUSTOM REPROCESSED 


LAG ~— | * VINYL 


METHYL METHACRYLATE 


MLUCO 6002 ’ POLYSTYRENE * ACETATE 


MOLD TEMPERATURE CONTROL UNIT BUTYRATE * POLYETHYLENE 
Provides ‘REFLEX ACTION" with ETHYL CELLULOSE * NYLON 


1. Super-fast 9000 watt unit on 3. Super-sensitive, ace 
each side for quick storts HEATING CONTROL 


4. Flexible modulating 
2. Smal! total water capacity. COOLING CONTROL 
Which means off to a quick start on the day's production with extremely 
accurate operating temperatures on the full day's run This Reflex Y 


Action combined with other exclusive Sterico fea 
ures s the reason why more and more of America 
MANUFACTURERS a chan Plost ¢ Manufacturers are sending in CORPORATION 
OF REPEAT ORDERS. How about you? yA0K Mm 110) 10) 19) AVENUE, 311010) 4may 6, i eo 
TEMPERATURE Send for Bulletin No. 551 — do it NOW. 
oe INDUSTRIAL CONTROL DIVISION PHONE, MAin 5.7450 
\ 
poo 916 STERLING, INC. Branch Office: 8 East Long Street, Columbus, Ohio» MAin 48) 
$\ 


3732 N. Holton Street © Milwaukee 12, Wis 
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MOLD DESIGN ®@ PRODUCT DESIGN @ CONSULTATION @ DEVELOPMENTAL MOLDING 


Phone—Fort Wayne BARRIER—PRIBBLE & CO., INC. 554 Eben St 
New Haven 5273 CONSULTANTS IN PLASTICS New Haven, Ind 








Wayne Z Plble 


ae Ad lol RN 1/ October 








